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Global R&D Challenges 
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Grand Challenges Are Multidisciplinary 
and Global 
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•  The world as a whole 
spent over $1.88T in R&D 
in 2015 

•  In 2015 South Korea spent 
$74B, 4.0% of its GDP, on 
R&D. It now spends more 
than any EU country 
except Germany, with a 
much smaller population 

•  India’s investments in R&D 
were the sixth-highest 
globally. Three years ago 
they were the tenth-
highest spender. 

•  US R&D spending in 2015 
was up 2.3% over the prior 
year to $497B, while 
China’s spending rose 
7.7% to $372B 

2015 Global R&D Expenditures 

4 http://www.rdmag.com/articles/2016/03/2016-global-r-d-funding-forecast-predicts-continued-moderate-growth 
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Each year 
•  1 million article manuscripts received by ~2,000 journals (all offer Open Access options) 
•  350,000 new articles published, in addition to 11M existing articles  
•  2,000 new books published 

•  ScienceDirect: 800M digital article downloads 
•  Scopus: 63M records, 22,000 titles, 5,000 publishers, 700M citations 
•  SciVal: 140 trillion metrics values—HPCC supercomputing cluster 
•  Pure: current research information system: >200,000 researchers supported 
•  Mendeley: 3M users globally 
•  Grants:7,000 sponsors, 20,000+ active opportunities, ~5M awarded grants 
•  Patents: >93m records, 100 patent offices 
•  Compounds: 22M compounds, 35M reactions; 3.3M molecular facts 
•  Drug information: 16k branded drugs; 12k generic drugs  

Primary  
publishing 

Derived and 
aggregated data 

Elsevier has a unique vantage point on research 
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What Data Do We Bring to the Table? 
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Pasteur’s Quadrant—Basic and Applied Research  

Stokes,	D.	E.	(1997).	Pasteur’s	Quadrant:	Basic	Science	and	Technological	Innova9on	.	Brookings	Ins7tu7on	Press	.	Retrieved	from	h@p://www.amazon.com/Pasteurs-Quadrant-
Science-Technological-Innova7on/dp/0815781776	
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Impact of Basic Research on Innovation--Smartphones 
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University Impacts on Regional Economies are 
both Direct and Indirect  

•  MIT graduates have started over 25,800 currently active 
companies with annual global sales of $2T.  

•  If these companies formed an independent nation, the revenues 
would make that nation the 17th-largest in the world. 

•  26% of revenues from all Massachusetts firms are derived from 
the 6,900 companies in the state founded by MIT graduates, 
generating an estimated 985,000 jobs. These firms generate 
$164B in annual sales.  

•  California has an additional 526,000 jobs from 4,100 MIT-alumni 
firms, followed by New York with 231,000 jobs.  

•  Over 30% of foreign MIT students found companies, more than 
half of which are located in the United States.  

•  MIT also has direct impacts both formally and informally on 
cluster formation in Greater Boston Area, including on formation 
and rapid growth of Kendall Square, housing over 150 biotech 
and infotech companies in a previously rundown post-industrial 
area of Cambridge  

•  Formal entrepreneurial programs at MIT were started in the 
1970’s largely due to alumni efforts to organize them. 

•  Over 30% of these companies are manufacturing firms, 
compared to 11% nationwide, with a high propensity to export to 
global markets  

 
Source:	MIT	data	in	Kaufmann	Founda7on	Study	MIT	study	execu7ve	summary	
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Global Co-Authorship Patterns 

Data Source: Scopus 
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Pacific Rim Co-Authorship Patterns 
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Data Source: Scopus 
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Elsevier Research Intelligence portfolio 
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Analytic Services: Custom Analysis at Scale 
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See: https://www.gov.uk/government/publications/performance-of-the-uk-research-base-international-comparison-2013 

Evaluating UK Research Performance: BIS Report 

14 
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BIS report inputs: Quantitative 

Collaboration networks Brain Circulation 

Data 

Analyses 
Competencies 

•  Scopus 
•  ScienceDirect usage 
•  OECD 
•  HESA 
• WIPO 
•  AUTM 
•  HEFCE 

•  112 database tables, 2.3 Gigabytes 
•  20MM+ articles, 200MM+ citations, 3B downloads 
•  45MM indicator values 
•  Largest indicator: 6MM+ values  

15 
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Monitor brain circulation—US map  
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Key Considerations for Cities to Make Their Case 

Source:	Innova7on	Center	Denmark	on	study	of	networks	between	EIT	ICT	labs	

•  In what areas does 

your region have a 

critical mass of talent? 

•  In which institutions 

and sectors is that 

talent concentrated?  

 

•  How connected are 

the key players? 
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Source: Elsevier City Portal  

City Portal—Global Top 50 Research Metro Regions  
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Source: Elsevier City Portal  

City Portal—Relative Research Impact—Materials Science 
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Overall City Competitiveness in 2025 

Source: Economist Intelligence Unit, http://www.citigroup.com/citi/citiforcities/pdfs/hotspots2025.pdf 

All these metro 
regions have 

globally 
competitive,  

Top 100 research 
universities.   
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Amsterdam as 
Knowledge Hub vs. 10 
Comparator Cities  

•  All pubs from Amsterdam and 10 
other metro-area universities co-
authored with industry 
 

•  Initial analysis showed Amsterdam 
has comparative advantage vs. 
peers in biomedical research in 
terms of overall field-weighted 
citation impact 

•  Research Q: How  are Amsterdam 
and peer cities connected to major 
life sciences and other firms?  
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Cross-sector collaboration networks 

Source: Elsevier and SciDev.Net (2015). Sustainability Science in a Global Landscape. 
http://www.elsevier.com/research-intelligence/resource-library/sustainability-2015.  
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SciVal: Multi-Factor Analytics at 
Institutional and Smaller Scales  
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National/Global Context: The United States National Map of Research Strengths  

Top institutions in this Competency 

2015 Circle of Science Map  
for The United States 
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National/Global Context: National Maps of India, China, Germany and the UK 

Other Nations 

Strengths in IT, 
chemistry and 
engineering. 

Comprehensive 
strengths, esp. in 
medicine and 
social sciences. 
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Institutional Collaboration Patterns: Lawrence Livermore Global Co-Authorship Network 
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Institutional Collaboration Patterns: Lawrence Livermore Global Co-Authorship Network 
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Traditional Impact Metrics – Citation and Publication Metrics  
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Economic Impact Metrics--Patent Citations per 1000 publications by Institution 
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Economic Impact Metrics – Patent-Cited Publications 
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Economic Impact and Collaboration Metrics – University-Industry Co-Authorship 
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Custom Research  Area Analysis—Nutrition and Muscular Health 
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Custom Research  Area Analysis—Nutrition and Muscular Health 
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Custom Research Areas--Usage Data –  
Heat Map of Abstract Downloads by Originating Institution 
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Pure: Collaboration Portal and Research 
Information System  
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Connecting  
Expert to Expert 

 
Connecting  

Expertise to Opportunity 

Collaboration and Discoverability Tool—Pure Experts Portal 
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Crea<ng	a	researcher’s	Fingerprint	

Using	advanced	seman7c	technologies	and	
natural	language	processing,	we	can	
generate	a	researcher’s	unique	Fingerprint	
by	aggrega7ng	the	Fingerprints	of	each	of	
their	publica7on	abstracts	

Ruffin, Mack T 

Semantic and NLP Technology--Elsevier Fingerprint Engine 
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State Portals--The Power of Semantic Technologies 
(Searching, Collaboration, Economic Development)   

www.in%luuent.com	
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Pure: Integrated Data Model Allows for Capture of All Aspects of the  
Research Lifecycle 



|     41  | 41 
 |    |   41 

Persons; researchers, postgraduate students, external persons 
Organizations; faculties, departments, research groups, external units 
Publications; Peer-reviewed journal articles, books, chapters, theses, etc.  
Publishers and journals; Names, IDs, ratings 
Bibliometrics; citations, impact factors, Altmetrics   
Activities; Conference, boards, learned societies, peer reviewing 
Funding opportunities; funder, programme, eligibility, etc.  
Grant applications; stage, funder, programme, amount applied, documents attached  
Ethical approvals; with all relevant documents attached  
Awards; funder, programme, amount, dates, contract docs, applicants 
Projects; budget, expenditure, participants, collaborators, students, outputs 
Datasets; stored in Pure or in separate data store  
Impact; narrative recordings of the impact of research – can be peer-reviewed 
Equipment; type, placement, ownership details 
Press clippings; national and international papers, electronic media 

41 

Content Types in Pure 
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Pure’s data model allows for unparalleled flexibility and ease of use in 
creating reports 

Access controls ensure users can only view and report on the content relevant to them 
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Categorize data in order to support tailored reporting requirements 



|     44 

Track, monitor and manage the entire  
research grant lifecycle 

44 

Consolidate pre- and post-award management: Enter and route funding opportunities, 
process applications, and manage awards and related projects, all in Pure 
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ORCID/Sherpa RoMEO Integration—Use ORCID ID’s Directly and Identify 
the OA Journal Status in the System 
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Customizable dashboards provide administrators with an overview of 
strategically important metrics 
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Dashboards enable administrators to assess research progress over time 
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Role- and Rights-based security-- ensure transparency with complete 
audit logs 


